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Abstract of JP2001230332 

PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject. charges in a part of distributed 
regions of charge storing means to store a plurality of bits in 
an MONOS type memory transistor. 
SOLUTION: The memory comprises first conductivity type 
channel forming regions, second conductivity type source- 
drain regions (bit line BLi, BLi+1), gate insulation films 10a, 
10b (or 10), 17 on the channel forming regions, gate 
electrodes 15a, 15b (or 18), CG, and charge storing means 
(charge traps) which are discretized in a plane facing the 
channel forming regions and in a film thickness direction and 
formed in the gate insulation films so that, in operation, hot 
electrons due to e.g. an inter-band tunnel current are injected 
from the source-drain regions. In the gate insulation film, a 
third region 1 7 (R3) having no charge storing means exists 
between a first memory area 10a (R1) and a second memory 
area 1 0b (R2) into which the hot electrons are injected locally. 
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(57) [Sft] 

floy-^- KWyf«(tfyMBLi, BLi 
+ 1) 4. ^ + *A^/fc«#±©^-- HMl 0 a i:- 
10b '(&7tt±l 0) *J<fctf 1 7, h«fi|l 5at 

15 b (*fe»418) »*&CGk* s 5-**M&f&m$. 

^*«*>&aAS*i5«ffif*9f^a UmYvvf) k. 
n>!S«a7.aEtuS*ilB«ft*l O a (Rl) fef&2|E 

mmmi o b (r 2) fc#**iT, 

fcV^3©^$l 7 (R3) ;»*#3e1-5>. 
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±k* 1 mm t ±e* 2 sijm i <o m k % ±te«»o y * 
[§f**i 6] jse^Y-*/^?ftftii«, iev-^ • k 

tt5^*1/.>5^i' *s !7 - K*lAl £ t* y h \z 
±E2o©y-;*- Ki~f>^«#»2*mi!^tt|&*s 

m*&mms&G l^w ** i la*©******** 

[86**1 7] _fcE«W*«#«H:, i-<*< 
fc <D HQ -e««f V , _hE^ + * A«J«« 
«[^r^i-5ffi^*i: LT<&i*«t££«Wfc*VM»** l 
E«©^»3§tt¥i£{£E1t^g. 

[If**18] -kE^- KISS^Hs -kE^W^W&fc 

!f**l 7fS«0^»«tt^#flB«Sg 0 
[lf**l 9 J ±15^- Ma(M*i±, -hE^-f*/W&£ 

left* $ Jtfc/j>«m*«flc t sntrfrtf ** i 7 fa^o^F 

£?3§tx#*gfrEig:i§g 0 

[H** 20] 11 * S^-t *;W£$; 

•"' 

±E^ * *A^fiMH*_t KKitt &Jv _hia^ * */»<JBj«- 
^«Mfe¥*&E1t^«©ljM1^ffi-T? fc o t , 
[ft** 2 1 ] »^ii^tc, KBB I- >3t>ji*W3Rte 

±e«w»§i*»teaxi-4 at** 2 o ess©* 

[11**2 2] ##S*B#fc. _kfc<7*~ hj&jKitn&l* 
h n ^Sr&M-SW ** 2 0 IBtt07#^¥*ttlB1t 
[lf**.2 3] -^cD-hiay— ^ • Ku 



(3) 2001-230332 
-hism 1 Ettffi*£^©* 5/Fxuj?fn ^Airaiz: 

i-s . •te^coiiE y • fe Jiiay— h |g 

M^hc y£r&A1-5fi ** 2 1 Efc^ffSgtt^ 
111**2 4] ±IB^- HfiJWttt, ±E»1, ^2|E 

io . 

«te#*3ftTV*&W**2 3E«©*»?§tt^3f<£E 

[it** 2 5 ] ±e» i, §2 &mm®#m&<om&m 
±mm 3 (Dmmsm-w&vmmMfr httz> n** 2 4 
i»**2 6] j-ie— ^roy-^ • Ku-r^«^6>a 

20 y— • KKy|Wt^bft^^M*5' hxu? ha 
rt-^*M-5»**-2 0E«O^S?gtt^^lBtg^a 

[it** 2 7] ±.$e.^T*/Kmj$mm. t%i2^<r>-j- 

«S«f*i"*y*l> hyy^^ffi^-hf^ ±E2 
m*fe~Z><y- hfi£tT-C.*>5It**2 0E«co?F»^ 
30 [if*3S2 8] ##ji^tr s ±ffiy— ^ • Ku-Y^fS 

1-5W**2 offi«w^F«?gtt^ft^aitgg<Dt&^ 

fee 

[if ** 2 9 ] Jae^.^/i'JgriMHtt* ±E 2-ocoy— 

KKy«S, -hE-7*- h«fi»M*3J:'a ; ±E^- h 

40 isttHK, *s i rje iiEi 1, 12 emwig y h ^ 

_hE^^y t-7^;5'©J:!Ey-|'tSii5 s ,- -hE^ 1 
eflMMLb®* 1 ^7*- hfl;®. -hEm 2 E«««±coM 
2 ^- l>ift S3 J: V±IEJ(f3 co^«±cd^ 3 Mi 

50 {|!]CD_LE31 1 , ^2^*— h4BgSf«««JJC7t3— 7"-f > 
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[*m<0i*ft*Rsin 

[0 0 0 1] 

If, MONO S I-^MN O S W »w*3 5 gffcj&rt CDS^ 
[00 0 2] 

*w?m*m#* * y b: v *»*-e/.hsi 

(fcfcfctf 1 0 0MHz)."<tlSH£cO#£ 
»T'#*co 1 0 0 // s /±'/U<Dm%&frM&£ V 1 fff* 

[0003] ifinm&ttmft* * y 

t|rWI#ft-(S»y- h) #¥B5»fc3»*U;/tF G (F 
loating Gate) McOtidM^, ^fSS^-OS^BSft^fit 
tfe-fli^nfc, MiSMONO S (Metal-Oxide-Nitride-0 
xide Semiconductor) Mtl: if 
[0004] 'MONOS^fftt^#^ * JJ Xli. 

mmmzmitmt&^xi^mikMi cs i*N y . (o 
<x<i; o<y<D 3 a^^fdi* vvzrmfamt&. 

^■[^*3<fc^KI?*-[fi]^) fmfcl.X&fr'SX^ZItlb 

lw> hf^/i-lMMi (#HA|6IW» 

ffOfS^lr, Six Ny ^co^!)7h7i'^Cffla 

[0 0 0 5] iLcD h 5>*/l4filMKfc:»j?r«)«£ y— ^*«K 
^•SriSoTf y— ? tTtf»^tti!16T L^-^cdK: 

**u MONosim tt^WNtas&nttfcKtt 
fcSftrv^fcft, y— ^^^^3aco^gFf«j<c«#^ y 
srii LT^Ff«»»c y - * -f s tcii r-t\ tittft 

no siltc^Tte, h ^^!6«»©?tBMbK:J:*« 

fc#o-t; hg#ffi&-CMv>m*IM*-y h^v 5 * 
^l£*3ftS hv^$fegtMw^<7-— y Xj/t£f4 v MON 
OSSco^-jJSFGSi 9 fctf*VtV->5. £7c v spffiftltc 



(5) 1-230332 

[ooo 6] MO'NOSl^f?5tty *y x~$km**!). 

■K^zmm-t z> iz tw^x #~z?mE.o&m s mmx'i> 

nm~2: Onm) «t <9 W-< Z> CTV^ 

mmt* 0 . 1 ~ 1 0 m s ma^*fc+#T-#vv, 

(9; ^5l5(7?MONOsa#^#^tt7 < *!J-e}t, {§j® 
10 t!fe (fci£(:f, ^-^'-Rtttttt, 9— V7<1 

ttfe 5 V Nfi^- * «ft ^.flSte* t') KWS $ -frfc 

SrV— ^{DA^i^A-rsy— ^-y--Y KttAlMONOS 
h7V^:?/iiSS$itfc*! (IEEE Electron Device L 
etter 19, 1998, ppl53 ) . , icoy — 7.^4 KftAlM 
ONO S h7y-^^m »f^mffi* 5 »t^#l 2 

20 v, ii^HvtSv^t y — K-r-f 

[0 0 0 8] -5-CO— t*©CHEttAMia-5X 

fl»««*r»#atfri:kj:D 1 * * y 9 2 tfy 

hS:eB*"SriB*-a«*s«ft*ixfc. fci*.tf "Extended 
Abstract of the 1999 International Conference on 
Solid State. Devices and Materials, Tokyo, 1999, p 
p. 522-523" T'li, V — * t K U-f ^Kro«BEPPJD^l6] 
. 30 AltiSiT 2fyKt(MBSrCi4E' ftXlSi 9 ## ii - 

y— kw vMfsPPiD-f-^, v^fe^)^. "y/<— xy 

fcv 2 try HlrtiiSraitK:«*ffli-i i ^Wlg 
t ttv^, limits s> r-st?— ;uftAC±oTff 

[0 0 0 9] § bit, SiZcJr^o-C, 2 try 
IBlta^lB*X7'y y hy-McoMONOSS^«% 

40 f£^*y*JJl3g$tVfc ( "Twin M0N0S Cell with Dual 
Control Gates " , 2000 Symposium oh VLSI Technology 
Digest of Technical Papers, ppl22^123) e ;©MO 
NOSg3Fii*£>-*!}-ehJ:» X^y y YV- h^itSr 

n> (CHE) ilXT-fc^ KM^Iia^i4li| 
+ ^jUtp&U t Jtfe bT+a^iti* < T 5 i t »£ J: 

50 5, 
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[0 0 19] 1 try h/-fe/ufc«<P»S', _EE 

[0 0 2 0] r<o^S5§tt^«^lstgSffT-f4, #«ty 
— *«ffiL {R«»*i*S!*.if\ y-y • Kw^tro 
— *»=*«s^fc*a«i, y-* • Kwva«<D^ 

#tfy-**is-eH:» y- 

*2*ffi»i:v^5. JI$l:»J:tJt)B2#ajfc# 

ft 2 nttd** * y *s3fe?«sajtsn-cv^ 

So 

[0 0 2 1] 2 ©i^C«5^»?6tt¥f # 

*/i>&f&mm t , ft 2 :»> b * •? ±ib^ * * 

/^»j£«Wc$:&tf 2 oco y-^ • K v-f >"H^ t , JbE ' 
*»fert»teWt^-MSIUfci:» Sl*^- MftlftHLt 

spans, /O'Kwfv^ 

[0 0 2 2] rwSfrf^rjSfc^Tfc, 2te*y Y/t/V 
EttW>«tei, 1 try h/-fc/MEtttf>!ifr&*sab5. 2 t* 

Efe^&KJbE*yl^i'> FuyfrSAU JhEft 1 
EHi®^<D*y h^wy hByftAti4K« HsJjV 

-hiay-^ •. kW fc-te^- ne*ttEt»j-cJt 
EftlE«««fcfffiHfcft2E«SI«lt*y h^y h 

tt. -LEftl, JH2E1ia««fc*y hnV'iJS 



t , -tEte^o y-* ■ k m yi«^bftA 

■=ey h^^^^ro-y— HI*, ±E 2o<£>;fry 
10 -h*S*TT?*S. 

[0023] #»'?BT*ttu- «#a*B*K:- x Jiisy-^. • 

SjE^RttDi-S« tdiabfci 5 1^- h@ffi/$ s ft 1 -ft 

y- K^f^t try h*Kai:K:««E«SJx-CVv5y*y 
^/uru>n£^3*#ii*»r:J3V^ Sfigir, _bEft 
1, ft2EtWH«o— *'te*#atffc#.B:. &:JMB©.h 
Eftl, ""j[52>-htMSr**«^7n— ^-o^HB 

• 20 v M±igffi£c7DmjE $r-bete*fl««? jis i •* fc i*ft 2 h . 

h mm * =fir u > * y > 9 > 5? ^ ^ *s «7 - k * a t • < > 

7 > -y^ ^ r i tr jiE-y— h as* 5 y — K^t- «t 9 *ii 

*jv>t, SFigic, ttf^«*©y*y h7y^^« 
$tv-CV^V^5SWl7— K8Mc0V\ fe5V>ttJiEf 

30 [00 24] — *\ JiE^-V^/l^J*ffi«, JiEy-^ 
• KKXIK, JbE^-M6WBfcl3J:t5JbE^-h« 

-y^ y r t tsjiE y • kw ^««cd— jj&m 1 * 

*sft 2 i >3 ®jK§^TV ^ irvwr U-Y 

*H-5#*-a*i£S8v^, »sin v !wm#i?>/-^y h 

y v-y^y^S^$^T^5ftld3J:U ; /*fel4ft2* 
iBMH£Sf3fe©«0l*ffiDU» iMft©^*!) K7>-y 
40 ^y^»^$ttXV>^VNftl*5j-o:ft2*il«lrO V* . 
fettJiE3f3femB&4:3S»«tt©«ESrBJ3lP-t-5. 

[0025] **M-efi* ±Ey— ^ • KKy®«-ss 
norM) > fcsv^^± N ±Ey-^ • k u--r y 
(vg) sd T-tftiE«®«.hwftiy- htiVft 

2ffl«±(Oft2-y- h«®^|«UTV>5#^fc, ID— 

y- vmz.m&ziiiL* * y ■fe^sr 1 nioftff^-Heu 
50 _hEy— y. ->w ±e^- nft«Bt33 iv± 
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[0 0 3 1] 1 tfs/ h/^UOWtaA^T*^ 2 

o o y — * • KW ^W$M?5fr b W# Sr.tx 

&x&m\ttttfrmm&)x>ibz>ft,. 'y— * • kw^ 

Sii-fii-fS^irmi 9., 0 0 nm . 

ikTtmv^m^: nMmm^m.<r>^mHx% -joy 
^w-#ttmftcDm£&m\z.mffitfmA£itiz> z,t^h. 20 

fctttflO^sHTi:, t£^M?0#ti£^"5JWi 
^-e-y-fc/i-irlfcteLT l«f«±M< 45. 
[0 0 3 2] ?^*B#.f;il3\ frb±\£y-x • KW>S 

h ^/W&lft^fc tiF N b >^^*^ffiv^ 
tSS«:3Kfe<. MHO b>^/^*rSrfflv>Tt>. 

[ 0 0 3 3 ] 

1 0 0 3 4i 3L«5^»«tt> * v mmx-m. *v vm. . 

. (£i#fltSt) jiS£trV hjfe. (*1 .£W tHtryh* 

(jKima) mnwi=fc*iv y^xu us 2 #£8*0 # 40 
±y-*a (I2ii) i:ffly-^» cm 2 id*!) fc» 

Bte^HTV^ H&MB L 1 ir-fe h 

v?* ?S11^ UTBJ try Hsbli «t«BM$n« 
±t*y h^MB L 2 tcir U'* h h7^? S 2 1 
Utlf */lvi»SBL2*5giS*Jl<TV^. £y 
-^iMSL l.icirUi? h h7^-^^ S 1 2Sr#WT 

Bjy— *>fes sl lassfiwsn^ ^y-^^MSL2tc 

•feu^ h h 9>v?^.^ S 2 2 Sr^-LTIijy— ^.i^S S L 

[003 5] aijb'y h«sBLi tffly-^^s SL 1 50 



2001 -230332 

tOffiC, V*!) h7^^Ml 1~M1 n (fct^L 
l* v n=-6.4).*sM*ISBR$*U BJtfy N^SB.L 2 fc 
S'Jy— ^MS S L 2 t<OWi-> >*y : V?is f SX#-M2 

1. ~M2n#M^g$£$H-tV>3 0 ^cDSWrMjajtr^ 

h7^-^ (SlliS12, S21iS2 
2) i t i 9 . . ;i * !) t/U7 W S?#flRt5¥ffi^B y 

[0 0 3 6] 9—KJjft\zmm-tz>y*r y hfy^^ 

Mil, M 2 1 , •••0#y— h j» !7— FiWL 1 Id^fE 
SiX-CV>5 0 'p«tJ:, **JJ F7^^M12, M2 

2, -CD^y- h#*!7- KIWL 2tC^$tl, 
^^J) F7^?Mln, M2n, •••0#'7 I — h#!7 

•feu^ h F7y^;?S 1 1, -ttSS^SGl ltcj: 
19 Sflffll tU-^Sh 7^i>^ S 21, -USSMft 

SG2it:i9*l»Sii5. IftKIs, y-KJ[6]irKS 

Wi? h h7.y^^.S 12, -lilRSSGl 2 
t±!9ii*^ t^b >7y^^S22, 
JUISG2 2ti9i»$h5„ 

[Q 0 3 7] iroMNORlt^TWtit S3(r 
.5%irJ: 5 ir/ ^MS S U B o^Micn t.^/Wtm 

[0038] si^^safegts i s ofcfp»«snt# 

tci.!9, *^0JO "y-^ • Kw^yfl" %3fci-Blif 
S/hiSSBLl, SBL2 (tJLTv SBLt^lB) *5i 
t^lfj y-?iSSLl, SSL 2 (E^Tv SSLi« 
IE) *!«*$iltl^. Bl^y h#SB L*5±U!®jy- 

*8sis s i.±izmmm^Lxm^i^x, k^w 

L 1 , WL 2, WL3, WL 4, — CWT* WLtt 
12) /^IWISKEiS^HTV^o ltl^!7-Ki|WL 

vf^ax^m^mmm i sojiic^l-cv^c wtr 

5/ hi^ S B L t BJ y — SSLt CDFalO n ^^UWQ 
SFB^^v ^•l7-.K^WLtC035mSl5^*5y ; E-y. h7^ 

[0 0 3 9] 7— Ki»WLOJbB*5j;Vil!lSl±, ^"7* 

ne'iwiisitf^ Y^^-^nmm ^mx-m, a. 

CM t' l±> ff ^BWt?H f ix V Ml S B L {eia-r 5ifyh 
a^^hBGt, Iijy— X-B.S S L^1~5 y-^ = 

BC, SCtt, fet^-ti, tfy hJlRjoy^-!) h7Vv> 
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.|»SBL3Sj:t/*|y— ^H;s S L_hlEv fc's/h^yy 

rnfe^9^«HS:jiw»w'T?aifta^ ink 
iUlJbJrStr.s' MSMBLJs±t)!±y-^»MSLI:» 

. ^0^*3 £ Xf*—'<— =1 - hjjtilfcXsr KM dig* 

. [0050] ofi:, r <c jt 5 tem&,<o*&&&* * y 
6 ii^^a u*«v u tx uti&kMr tti-m sua, HI 7 

[0 0 ( 5 i ] #*'a*B*Kf, Bl 5 (C^ri-J; 5 MIR? 
— KiWL 1 »iBf3£WjE*E, #J*.tf 6 . 0 V^rPPiDi- 20 ' 
5. MSk'yKlMBLl, M±y-xiMSLl 
*3 itfigRig! SGI 1, S G i 2 \ZpJr?£coiEm.J£-. fc t 
*.tf-5. ovfcSMjp-*-*. ^fc, #W?-K»WL 

epAttu #«it*->fiiMBL2, #w*±y— 

MS L 2*5 ±t/£tK (nfrai/uW) i^O VSrPPiO-rSc, 
r^tt, MHSG21, S G 2 2 mjJSmjEVcc 
T-^-TSo Z.3X\Z ± 9 , SKUAS' hiSBLlfci 

I'J h»S B L 2 *5 £Xfi#m&.W} y — S S L 2 30 

[0 0 5 2] i <D## j£2^#T\ #'£ a^»*«) /• * 

TOD £ titcJEmS. it <fc !J „ ilf-yMSBLl^i t^ffll 
y^tS S L 1 Sr-*i-pM^*B«bf[«ro*ffi*sa!V^ 

g^s* h it uy h b vi: £ -5c r. © p M^m.m<mw& 

fb^*;^^^ 5 rift Uj5»fc*«fc*" 
[00 5 3] mSBL'l 4r*i"pfi**fl*fi* 

A^otfiAv &jy^-*$is S L 1 Sr4ei-pS5F ; *6«b 
#1 0OnmKTtI^fcJ6, -HBteiSi-iSte, «»f 50 



2 0 0 1-230332 

*Bf#»o^ffirt-Cs- SBL»broifaAffiti 
4ai,.SS L{M*»b«>Wt^A^*S 14b 

Afrff r ^ - v 7 y M 1 
l©U|:VHISE^#'<i6TU ft 

[0 0 54] tCyny^rtO^.^!) F7 

^v\**.M 1 2, •••;<?»*. <7"*— H t y— 
><t©Wlr5 VU*»®E^36^6>^v\ *fc, ffiwy-o 
S^y rtW^S^^^-U h7^^M2 1, M22, -•• 

x*i±, <t*— h t y-^^fcii K W ytroKtovsfc 

[0 0 5 5] rco*^3i^-^)£T{±, m#cofl;#ADjt^ 
ft t JStf 5 * * . C H E.ftA* 

'a^*BB.rt«>«»S^«»EWIff*iaA* JUS w.t ^> 

tx-tflOM sWTtt*i9lffi : K-bS<'5!5. 
[0.0 5 6] WJiCO#§^ftf^T-|*, mZteZt-Z-f^ 

14, ^-CCD^a 5/ !7— KIWL 1 Wt*$ 

JhfH Ufi^A^i*coefe»{r J: -as X & y h S 9 ro* 
# a**«lE*s«f3iV Moh $ < <C 9 , =^515© C H EtA* 

*i?r±i^w h (b) a*-e*>ofc— «afe?u»*'a*^r 

«B*-feXH(ft*s, *HMBMi"ffBl*n/<Y-H (kB) H 

[0 0 5 7] K^fctSLXJi. i?3E&iti\~*&*h-1- 
5. E6»S.^-t-i5lr N ^t*y hJlMBLl, MB LI 
2, UfcfltfiT*, ^y-^^tcB'rScoASJE,. 

fcfcx:«- 1 . OV^TOP-fSo ^fc, ^3SSl!7-Ki» 
WL2, WL 3, ••rKgJf^^aiL.^JtaE, fc t X. 
ifOV^idU ifyhiMBLl, MB L 2 , *3± 
t^S^ (n^i/uw) \Z0 VSrPPiPi-So ^fcv 4t© 
^S^H SGli, SG21, SG12, SG22 Sr«jl 

K«WL 1 {rBff«<t>^ffi.b!7— KJ^mffi, fcis ^14- 
2. ov&TOPi-^o :ni:±!), 7- KiWL 1 

gteJT^y^JJ h7>"^^M'l 1, M2 1, 




ytm<D * * y > 7 > i>* * «r*i-. mi, m2 cum 
[0067] ^ffiut-iiv nt*a u«=*«.«Wf* s *Br 

MBL.l33j:^a*y-^*MSLl©«EE) coEfrbD^ 
t,'±y-xiMSL 1©8MJD«E«:-1. -5V^I 10 

*a*s s l i (icon? i laiw&^^^&ifc^fiu-r t ft 

li> ±tfy hj^MBL 1 -SriS^mjE, fci*.tf-l. 5 
WSit-f Zo nroi 5 try-* • KW>flEMS:,- : 

&c.T®bm?tz>zb\z£y, 2¥y \>/±s»<Dmm.7 ! ' 
-*&ai£fcR*m-rr tas^rsBirfcs. ft**, 2 try 

K-fevi-Sr^Mfcbfc^, KK^lE-i. OVf, 20 
^— S^E^tty— hfttfS 0 . 2 y mCO|§-£- t fStflffl— 
i**. ?B3lti; *l'«16««i:BI«-e*)5. 

[0 0 6 8] w,2%mmx\^ mi mm^mtmm^ 

^itQWSciBo* i , 0 2 iafWK«»£»fifc 2 t* y h <o 
irtiJ: 13, loc^-ejt^fc!) 2 try hcofstsg-r— 

^*-«t*»£K*ai-r.t*s-e#5. **5tw2t* 

y h /-fe/WgatgCOMON O S T'l±, . t*WM(5 S1Si£co 
[0 0 6 9] EAT> *3~*63(ai^M»= < *1. f 2 

^Jfc^figco y ^e- y -fe/ur w<o#^*5it5^^— i^oss 40 
[00 70] g 3 s^s^is 

mi 2ii x »3 3a6Jg»k#^^Biy— ^iBiN'ORSw 

^•f-inssgix-fcs. 

[o o 7 i ] ■ £©*fWH£y NOR^y 
^E-y-fe^T WcD^-^^Dir/WjjSy^-y h^^v^y.^ l 

>'^?M1 1~M2 2^?imt-iH«$'^ h 
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-Yy-astry f^B l i-»£««$ix, *y— ^^y-^sis 

•s l i tr^$ixTv^o pmwc; ^y'hMkmm-t 
a^y h»bl2»::8M*$*i, #y— x&y^xmsh 

y h7>-^^Ml 1 tM2 1©#y->i!P-KiW 

l i te»R3ft,. ro*^ . I?- KjjrrtjKinart-s y * y 

h7^?Ml 2 tM2 2CO#y*— h&9— KiWL 

2.{cg|M^i^Tv^5 0 yey-ir/i^r w^t?ft, ;o 

[0O7j]lisn'l 9llMi»flUz«siKNiN o r 
It ;V7 W tf5i»spi0t'fc 5. 01414:0 
1 3 ©A— A' K»E»ofc»ffi«*»fe*ft:A*B|-e*> 

[0 0 7 3] S ©WNO RI^ * !) t;U7 W tit. 
El 1 4 {^-f-i 5 tw v ni^MSSUB (111731^ 

T- %, "I) hwyfifciiiocos^^iii^i 

I SOIf Bl 3 1^1-^51-, t'y h^lS mi 2 CO 
1, WL2, WL3, WL4, •••as^HPBKESSSfu-C 

5. 

[00 74] &m*$rmmmm i s o^nm^teiMH 

ttfcisW, #!7— KllCOgtra^^— y(C, IgSUB 

tt» ^co^f $*S!7-K^ (Hi l 2 co«t^l6l) (wttKl 
^Btite^Jii socoWPB'to^-t^SttL, try 
fctt!7— K»«WKS«>*T?a«SH5. Ufi^o-t, y— 

t ESco t> o g W y y -^^iirco^^^ i?^x 

[0 0 7 5] 17- K»ft«>Jt»*i J:t«Wai4» ^Mr-S 
t?i^TV^2, 0 ■r^fe'^, V— KIWL 1, WL2, -CO 

^tyMSi^ -tcoTcoy— (V^KKO H> 
[0 0 7 6] y— ^^#6(Wi«S4ft:ttKi!'>f ^*E« 
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mmm s t K M :^tttt««b ft, «S a* p.— ■ 

(p 1 5 ter±jfr*#iitift**i"so<o 

£>m—\ZB!&gin,X^Z>. 10 

[oo88] #r7- vmommttJ m k**— vUfi* 

SSr^-f-^f£<tT% y— x^WfoffitiLS k kw m=.- 
JffittrtHttD £ to** U tf y Mft&Rfto = *9 ^ h 

5„ LfciioT, fcto&^fc.tptoy— *7*MfeWfts 

iftto** Lt 2 &7ciH)to g BS-g- LTJBflfc *ft3. if y h 

ffiATiS— £&£„ JbgBa^^ >*— /Hay — 

{i«££*|®<D*.#$&:tUT^5 0 

[0 0 8 9] ^.bT-lfy h*-|R]^iSil^$tuTV>5y- 
^iSLn-l , SLn , SLn+1 (ETF>. S L £ *IS) 

r soj-i y-^^#6«MR«sJbtetfeff LTISgSft, 
©#y-*^ttii!«*sU!^§ft-cv^. y-^^s 

L±te®,;*2©JiMlft««S:^U-Clf y h&B Lri-1 30 
- BLn, BLn+1 («T, BL£*IB) jWIBHTT? 

ML, Ify hm&mRV^^** ^fc^LT, 

[0090] :©J:5<i!i^rot^/^- v-ef4, ±ie 
L.Tti 5 to, .y~*3Ftt*««s £ KM ^m®ffi$. 
D©»j&dW*^fo*<Bjg#frgttto< < , if 

y usmwsn^^* 9 v-^—^ty~^m.^.m<o^ 

5&£*£v>;:' £*»!*,, 6 F 3 tojSV^^to/h$V>-br^ffiig[ 

[0091] &smmm 

v-^Sno RI© W«tt^ ^ y glfcHts. Hi 
614, {SSl^NORS^y * 9 -fc/kTM 1fj££rjj*-t- .. 

*!lt/l'7W©«ftsltiEltjb5 0 50 



[0 0 9 2] ~<D**})±;i'TU>{ -ett, H 1 2 <Z) <fc 5 

e-yt;u7W-eii; tfy h*fa©^ft^T/"t> h 

*r #t^7hiBLl-BL3ll El l 7 Id 

(BlfyHSBLl, SBL2, ?••) ir, H*b*V< 
tfy h = ^^-hS?^bT#l!|try hiSB LI, SB 
L2, •••^SBiKSixyt^f (±t>h«MBL 
1, MBL2, -0 t*»6>44 0 ' IO^^!Jt^7M 

try MBL l t B L 3 IS^b^V^tf-/ h=i^^^ 

[0 0 9 3] *SB«»«-ett.. ffi 1 , Jg2*lfS»tt^BJ 
\fy HftSBL*5iVIijy-^«S S L^>E^LfcSm 

#>7^« »r *5 ft ^> tilfottAfo. § K*"-ttJB l II 

'iNORim y-^^*ii>fb$nT^^fca6, — 

*NQRB*ai«b-fc»fr, y-^flS-fe K^HfV'flOCfr 
*^6>«#^bTffl«>T*:#*b#vvfl[«ffiS-fti:4 5 

wt^b, ^^K^rtteBWbfc^aw^^^E-y h^^s? 

I0 0 9 4]'1&IIS1 ■ • . 

[0 0 9 5] CO^^!l"t;U7W t?Hu H118^<t5 

L) 3»*iitefI*tbixTVx8 0 Uc'^oTv Sd^UHft 
ft|ISOtt.jHi (B^HISBLb, SBLn + 

l^^i^iyy— ^is s l) 3*fffeteKitfen"Cv^ 
mMj&mh&&i-%km*&ffitmm i som<v 

^rO^, *l-*4S»»lllo^ i &!lt;u7WJ:Dt 

[0096] *hj£^tsi, si, ^2 xikTra-cii 

•try HfcSBLSsiWijy— ^Hs s LlrfigtfciS- 
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fctxlf6 V Sr-TO U tt«>#KB*l 7— KIHW L 2 ~W 
L n fcSr£c?#S&*-»lt«E» tz t 0 V SrEMD 

[0 10 6] r.©»#&**#T* #*a*#*fr«>*. 
i&c© y =e >) h7 >y*;? \tm ^x N . ? - k*hw l i 

{wgl.iD^fciE€ffiC'±t) v 9rJg<fc>;*fcffi. (- 5V) 

PMO&ii/fcBJfc? y hiSBLl, SBL.2*5±UiJy-. 

^»S SL2 p^MftMtia>*afrMRv^&£R 

OVthe =-2. 5V- 2.'3V*»fcM^tt, #£ 

ii*««©Vthp (£-0. 5V) |clHfc*#-5.'. 
[0107] — ;&\ * JJ> 7 ^X?M1 

2, 2 2, -X'i-i, ff— hty-^4fcttKKytc 
rati 6 V8It^tE/js^»^)5:v\ UfetfSoT, S# 

[0 10 8] £###ii*:frifc-tttt, «#<D«#AD3«^ 

if. «ift£frl±/h;*v^ ^oii^tfl^^ 

* v HWtE£SEfls£#5 fe l&&*m fix f *,« 
lOn s&.Th1&&£ <0 ljK?&-h*£<ft5. r<D 

lijt'^ hisBt i ztz-tpm^mvom 
^*». *HM^-t-i±, msSffe-stx-t?* l IE 

«#tf-R i 2 fSfg««R 2 lS*&3ltSfe6; 

[0109] § s b L, s s L~-<ofP1iuW£. 

©ffi-g^rSrKfeUy— MfctfffiVPtf S£#4>.1 0©ib 
fls^~5***&##"t*#S. .LlEbfcQLA^i 

(B). ^t*fc<*fc~«^*#i&*^fjfc*A*aK 
1 * n > V h ( k B ) U±t 

[0 i l 0] ^fflLTIt ^—^R^ajUSrSaicisi- 
S. '#2fBfg^R 2 0?'tfy hSr^ffi-f-^s El 2 2 
(A) fc^i-iplt, Ifltf 5/ bj&S B L i , SBL2, 
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U"BJJ>— Xjfcg SL 1-, SSL2, •••KiOtSgCO 
VSrRtfra-t-5. 4t,-*«R7-KiWL2, WL 3 , 

5„ ; 9 . !7— mwL i »c««t**bfcp«.* y h 

7^^M2 1, '■•©«f2iaiMWER2-»s»*a*JR 
<®©##s ^tco^^e]} (>7y^i'M21i5*yU §fc 

10 -fk-TSo — »2lBttWJWR_2*J»#ii^Rtl 4 t?4v^- 

y * y h7^!i' Mi- 1 fi, u# k>it«E^»v^* * 
xh*> *7tt.m*MW-tz>o. twt.^ufcy^y h 

^.-r^zf^x-mmux^oi-r. 1 iBtt««R 1 «r 

^ffibiiv KK>tE-l. 5 VSrJiiEt 14^(6] 
[0111] bZLZXt. ftW*3fcMOSlay 

[0112] ^mmmmni. 5 (»s 

COffl^R 3 ) CMOS h?^ v?^. # *s»* $n/c«3tT* 
tt. ^3 ro^t|ER 3(C*3»t^MO S h f y^^CLt 
V^«JEVth(M0S) . fe t Xltf- 0. 5V--0. 7 

30 sr**ffl>i*«saw«v\ 6, ^^y h7y^ 

^ © Uf t < <ST LK*ffi Urn***** b 
<t 5 irtii, MOSl©n> ! .hri-/H>7>^Mi 

[0113] asi, ,®2*Mitm 
^vu^s, fn hy^ y Vi/^fctiE^ h ^ y >-^% 

40 5 o is^ h ^u^ptiyn ^ Sf — s»*-r « 

S^-, fci;tli0 2 3 (A) 3fc v #T©!7 — 

KiWL l-, WL 2, -ir- 5 V, ^t©ll??b»S 
B L 1 , SBL2, — „ ^T<OBJy— ^.iSISSLl, S 
S L 2 , • • -*5 i IK*^ ( p £ A-W) }C 5 : V % ^Di" 

[0 1 1 4] rtttca:^- 1212 3 (B) Idj^i-iplCl, 

mffiwm^mt&nisfrxv>itn*tm&.w\z5\ t 

31 * ft* K: ± 5 lilOms T?<S«-e# , 
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[o.i24] r*»#ii**ifet?»4» mrpm&mkm 

[0 1 2.5] SS^HJL-etts ^^S£*fcbL£«#i 

1. 5 V, y-^iStOV, 5 V 

fcW»i-5*«*e*7.iaS»«i:1RI*^*>5. fc« . 
L, *^JS^-Cfi y rofy (If y Y 

iBLl, BL2, ■•') *S!7-K*|*jtB^Ufe2^*. 10 

i IBWRK. t> 1 . 5Vtov 

Sr£2»-6tfip-t-5 t , -1. 5 V5r.fpip.bfc#ii^ (f 
y N«S) W iitKHBRUfc 2 * JJ -fe/u&OT*-* # 

C G •& Oris $ it T 5 11 * 1 *vf«r * s> h 7 tt *5 < fc 

So -rfc*?*., 1 Bottom utM£T?, i jurttcUTS^' 

tt*'EtiLi?'S HlOib^Sr^R-i: ISJS, 1^- 20 

[0 12 6] WlSb;fcte<D|*M0^*H*-Cfc 
5. 

[0127] S9f«H 

[0128] H26I4, ^9 H1£7£IBIe£&5 * * !> 

ffflflPi&CLl, CL2, -iCgESSSixfcMOSfllatOa 30 
*UE, y— h/>5!7— KiWL 1 , WL 2; ^-'UlSBRSiX 
[0 1 2 9] B2 7 (A) lr< *9|!5»»JBte«5^fe' 
M7HJS^ffi (0 2 0) t^-r^^ey-fe^Watirtti-^S 

ffi«R 3 rtis^ h*te*s^«ui:»»t bn-cv>5.. 

L fc»fcS*l.ft**- 15a, I 5 b k 

= y]>B — /wf— hcG i*; y-*ffi!l t K ^{kit?^ 

?— hlSi 5at^ l o a t 

^t: ^h«tti5bi^H6WllO : bi©8B 

/^-yt©Mfe ^MBISkBtl 7«rtfrLT«*a* 

[0 13 0] CO^^ey-fe/KDS^fcS^^iferc'— ^ijtc 
Jav^tt, fcfcfctf* y*-hlfilWio'B, 10bi^ 50. 



- hmmi 5a, 15b fc*5«t«8IS:^ffite»J«Lfc. 

B#K, ^- HffegtBSl 0 a, .1 0 b'Sr— JBU-CiDI-f 
5. :ni:J: 9 . 'M t* yhtSBLiU^, M *y 
S B L i ■+ HBJi'^ra«)i3^itL.T, 2o©^-M 
1 5 a , 1 5 b t y- MfilHBI 1 0 a , 10b 0>8M^ 

>n-;^- hOGi;£3iS«git&i£S[U CM© 

15 a, 1 5 h tV~ h*6»Kl 0 a , 10b©«l^ 
* ^- Mfilftil; H i^yhn -yKf- F C 

[0131] rwot 5 ixfc^ ^y -fevu-ef±. si 

7 mmrm t mm^-mmm^ Mc^««t5feft 

MOSiro3yKn-^h7yv J ^^i«$hT^ 

fctxJl-O. 5V- 0. 7V^K36$^5. 

tfy HSlB Li, B L i + 1 ir*i-5F*fi«b«I«Jsfc, «• 

ro-ir- 0 a., 10b ^Lt'f- Mffil 5 

a, .i5b*BiSji, rtici^^y h7.V^^ 

[0 13 211212 7 (B) fc. msmM&MlZ&Z** 

y -fe/u«?» 2 oflusw^i-. . Mse ufcBB 2 7 (a) -e 

li^-hm^l 5 a, 15 b*S2o{E^-p5t$tUTV^fe 

as, sro^rey-fe^flfaS-eii^^y h7y^!?oy- 

5. Z.<F>tf— bmmi 8lffl2 6.l:*5(t5!7-mWL 

a— /uy- >cg t y-^. • kw^s*S (try 

L i £fef£B Li + 1) ttPWco^^^H^^HS^ 

■+-*A«*«*K«» LfcfB^^^ 1 , JS 2 IBttffiicR 
1, R.2t^5. ayFn-^-hCG©T© 

[0 13 3] iOSS2©«3t0^ i ey-t/H^ m^«:^ 

hi^BLi, B L i + 1) imrfLZttltn ^ai/uwJi 
le: v =11/ h n— yuy— h<73^— hmm;<? — -<s (17, 
CG) SrfeTy ^fa}c*< ^j&Lfc^ ^-FJMWtl 
OSrKil3Sjit»l»iRI*#^e6fcJ:orriSI?lU. h 
lfil8t^5iMSriiaU ^cD&WJ&b?- 
^1 0Sr!7— K*lRllCgVv«^— IgUTiDXi- 
5„ bfc/JS-=.T, «iS7'n-fe.^i9SlBi*'ffc;n?* % 
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(4, .w-mJsfaKiWkikktifz** 9Th?v7t vxm 

2 214, ScficttAt^Srft^fi. fc*3, S i 

tir A 2 2 St35C/Jn$ < UT> £ft&?:Ht?fffiia3« 

-Cb4v\ 

[0 14 6] g 1 1 ami , 
mi lmmssmtt. y^-y h^y^^oiit^t 

[0 1 4 '71.02 9(4, 'CWjftB^UFGl^^fJJ h7 

^»l7n-f^^- h 3 2, *JiI«*S^iJl7 

n— T^ ^i^ff— h-3 2*i&#>&t?mbm3 3 

5c :©fti»«7D-f^^-F3 2li > flO 20 

[0148] SOI S®i L-TI4, St*^^S:'>J|-3 

miiSS-ft^SrJ^^bTcS IMOX (Separation by Imp! 
anted Oxygen) X^-*^, ayM^ffiCHt 

C CD 4, 5 fc^SsK 4 o £*Vl3 2 9.fc5%- 

L7c SOI 2£i£(4, SUB, #8iffiMtB£ 3 4 

ifc.fctfv'j; =vjg3 5 iri»t>#f££*t, VJJ =if]g3 5 30 
rtf-. My— xJKssl <y— **«4WR#s)\ l«tr 

[0149] 8t»^«7o-f-f is<T#^ h 3 2(4, ii 

If5. On milt, 8 ri "CCDm^ 

2ff y S i h> htcinXUfctOTrfoSo *09(c*J(t5# 

V- ^*s^« 3 1 14, mi nm&m 4 r> va* , as? 40 

CT2. 5nm^f>4. 0 nitii&X<D%mPiX'M&mSl 
-e#-5* HT'li, *^*V>2. 5nm©KfiLfe. 

[0150] rroi 5fc«/£coy^-y hy^y-^cDgi 

^■C'fi, S O I # h AlfiigdK 3 1 SrtfSKLfc 

fft, «t«LP-CVDfeTJ, rfM461HK3 lco±(c 
sK^D^l (MtmmW-: 5 nm) ^O 
LP-CVDm JWSMf*a*DC s tr^^-^Tcos 



*«*.tf8nm*-e©«tt»*#y Si Ky McADI-*- 
5, CCO^I) S i Ky M4,-«»»«l7n-f-fy^ 

<7*- h3 2 oui^vkw i: vc****-.*. -torn, 

fi»7>ftl7B-7-f>^7 , -.h3 2&*I*&tr4 5 
fc, 3&ftJS3 3£r< 0!l;t(4 9 nm(5i?L P-CVDI:± 
9'J*Rt5.'.i©LP-CVDT?l4, JJOftjtoaSDSS 
tN 2 Oco^7/^, a&KfflflE#W;ttf 7 0 O'Cti" 
5. C <DB#; «HP&*I£L7 n h- 3 2 (4®S 

[0 15 1] ICOi 5 ClSO I 3is$£ ; £f.fflV\ 7n-f-( . 
[0 15 2] 

[oi 5 3 ] ±eL*jw»«-enu p*stfn f- 
y ^^SfcttiMI y v^tr/awte***"**^** 
h*—/w-aX.Sr^V s "C, •»gf«|Jw*a[*HTV^* J f-«r 
if *i- 5 1 1 1> ■srtg-efc 5". 

[0154] t< (CS^U^V^D I NORM* if, #,<D 

[0 15 5] *3SWte*i'»jt'5 "¥®«J(cgt»-(b$Hfcm 
14, mtMy<^ (O * V y T h 5 y 7*43 ± 

7°Sr-atf wir^tj, F- N O (Nitride-Oxid 
e) iiSSMNO S iffco Tt)*I^^aiT-t 5. 

[0156] #3§9I?I4, 7>^yK7B ^aco^Fff^tt^ 
* y «5(s*», b-^^ m^i id— *K_tte*aKi: ufe^ 

5„ • 

[0157]. 

iV-tofbfWfel-itttf; fci'^14^ 
V KM h >-^/mat«CjgH Ufe^i'hxW K n 4 
oT, ^4<, U*^S^(rsFffifi«](rK»-fl2§3xfcm 

t-(4, y- h**«<.i-jtiW:-t-4«»t***-L*v4w' 

[0 15 8] — 2t*y h/-fe/HEtgco#^-(4, ttW 
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